Kinase activity and subcellular distribution of a chimeric green fluorescent protein-tagged Janus kinase 2.
Janus kinase 2 (JAK2) is an essential intracellular signal transducer for numerous cytokines and hormones. To examine how JAK2 structural modifications can affect cellular physiology, we created expression vectors for chimeric proteins containing an enhanced green fluorescent protein (EGFP) fused to rat JAK2 (EGFP/rJAK2), and a kinase-inactive variant, EGFP/rJAK2(K882E). The properties of EGFP/rJAK2 were examined following transient transfection of COS-7 cells. EGFP/rJAK2 was expressed throughout the cell, and was found in subcellular membrane, cytosolic and nuclear fractions. Interestingly, EGFP/rJAK2 phosphorylated other proteins in situ without additional cytokine stimulation. Furthermore, despite a much higher level of tyrosine phosphorylation arising from in situ autophosphorylation, the in vitro radiolabelling autokinase activity of EGFP/rJAK2 was significantly less than that of the endogenous JAK2. These results reveal a technical limitation of the application of the "conventional" in vitro radiolabelling autokinase assay to hyperphosphorylated forms of the enzyme and illustrate the potential weaknesses in individual assays commonly used to determine JAK2's enzymatic activity and subcellular distribution. We also suggest that the EGFP/rJAK2 model can be very useful in studying JAK2-related cancers, because its ubiquitous distribution and abnormal constitutive hyperphosphorylation may distinguish it from the cytokine-regulated, membrane-proximal form of JAK2 associated with normal physiology.